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STUDIES ON THE ACTION OF ALCOHOL IN DIS-
EASE, ESPECIALLY UPON THE CIRCULATION.1

BY RICHARD C. CABOT, M.D., BOSTON.

Perhaps no subject has been more frequently or
'bore heatedly discussed during the last few yearsthan the action and value of alcohol. We have
'lad two interesting symposia upon the subject in
»OBlon within a year, und many similar discussions
j^e reported in domestic and foreign journals,^"e might think, therefore, that the subject was
ftbout threshed out and that nothing new could be
Silid about it, but ¡is one looks over the reports of
»hese discussions one fact is very striking, and that
lH the scarcity of experimental evidence regarding
'ue action of alcohol in diseased human beings.lu the discussions to which 1 have referred, the
"'Sputante have usually ranged themselves in two
Parties, those favoring the use of alcohol on one
Bide ¡uid those opposed to its use on the other.
Pilose who favor its use usually do so on the ground°* their general impression that it has done good1,1 cases under their observation. Those opposed
0 the use of alcohol usually refer to a number of

B3EPeriment8, for the most part not very recent
°>ies, upon the action of the drug in the lower
:ninii:ds. Hut very rarely has any one anything to
8ay about experiments or measurements of the
action of the drug upon any of the functions of the
diseased human being. The " advocates of aloo-
J°l" say that it does good, but if you ask them :
"hat good does it do? Does it decrease temper-ature? Docs it improve sleep? Does it slow or

^U'engthen the heart's action, and if so how much ? —

J1'ley have rarely anything to answer. On the other
'and, if you ask the "opponents of alcohol" what
ua,'in it does they will point to the effect produced°u a dog or a rabbit by doses of alcohol which
voitl(I correspond to giving a man a quart of
Whiskey at a drink, or they will refer you to experi-
ments on healthy soldiers or typesetters. The use

such evidence assumes that alcohol acts in the
j£ffle way in all animals; whereas we know well

.

'ut its action in mammals is very different from
ls action in birds, and have by no means proved''at is true of its action in dogs or rabbits is true

. 'ts use in man. Another common assumption8 that the effects of alcohol in disease are similar
0 'ts effects in health. But this is a totally"Proved assumption, and there is, 1 think, a good°!d of evidence that it is not true.

*t seems to me, therefore, that there is a real
., ed for exact experimental evidence regarding0 action of alcohol in sickness, and it is to this
' "Wem that I have addressed myself. I have not
, "ght to show that alcohol does good or that it
((00s harm. I have rather tried to find out what it
1 s) what its effect is upon temperature, upon the

Wt and pulse, upon the rapidity of the respiration,•°" the amount of urine, upon the sweat, upon
_ ~L aPpearanoe of the tongue, upon the appetite
8| °P.on tlle cerehral condition of the patient as

°Wl> in the amount he sleeps, in the effect of the

drug uiioii delirium, and upon his spirits so far as
could be ascertained by talking with him.

I will not deny that I have approached the sub-
ject with a marked bias, but I hasten to add that
I have done all I could to prevent this bias from
influencing my observations. That I have suc-
ceeded, at least to some extent, is evidenced, I
think, by the fact that my results have not come
out at all as I expected and indeed hoped that they
would.

In order to counteract so far ¡is possible the bad
effects of my prejudices, I have recorded each of my
observations on separate slips of paper without
allowing myself to refer to the chart in which they
were later recorded. As I could not retain in mem-

ory the records of the individual patients, and did
not allow myself to be reminded of them by looking
at the chart, 1 was thus unable to influence the
readings in the direction of my expectations, as I
previously found it very tempting to do.

In the study of the effects of alcohol on temper-
ature, appetite, sleep, etc., I have circumvented
my bias by getting nurses, who had no idea of
what I had in mind, to record the data for me on
blanks provided for the purpose.

I have said that there was a dearth of experimen-
tal evidence regarding the action of alcohol in
diseased persons, but this hick is much more strik-
ing in certain directions than in others. Certain
points have, I think, been pretty well cleared up,
while others are still obscure. Hence it may not
be out of place to sum up what may be regarded
as relatively settled, in order that the unexplored
regions may be made more evident by contrast.

About the food value and the digestive action of
alcohol, about its effect on temperature, respiration,
the secretions and the susceptibility of the lower
animals to infection, there is a good deal that we

may consider settled.
On the other hand, there are very few experi-

ments upon its action on the circulation of the sick,
or upon the protective powers of the human blood
against infection.

These two problems, then, confront us :

(1) What effect has alcohol upon the circulation
in sick persons?

(2) What is its effect on the power of man's
blood to protect his organism against infection?

The first of these two questions I have tried to
answer in the present lecture. The second I hope
to attack later.

Before presenting the results of my own experi-
ments I will endeavor to summarize what seems to
me established as the result of work previous to my
own.

We may treat as established the following state-
ments :

I. ALCOHOL AX» METABOLISM.

(1) In healthy persons alcohol is capable of
replacing satisfactorily the fats and carbohydrates
of ordinary food.

(2) It is not yet settled whether or not alcohol
can replace the protcids of our customary diet.

(3) The food value of alcohol ¡is a substitute for
carbohydrates and fat is perfectly consistent with its
toxic properties. It is beyond doubt both a food
and a poison.1Read before the Association of American Physicians, May 13, 1903.
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II. THE ACTION Oh' ALCOHOL ON DIGESTION AND
ABSORPTION.

(4) While it is in the stomach, alcohol disturbs
the digestive processes to a greater or less extent
according to its concentration.

After absorption (either from the stomach or
from the intestines) alcohol acts upon the stomach
through the nervous system, and exerts a favorable
influence both on its secretions and on its motility.
Hut the nervous system is soon blunted to its influ-
ence, so that more and more is needed to influence
digestion.

(5) On the intestinal absorption of food alcohol
has no considerable influence so far as is known.

Ml. ALCOHOL AND DIURESIS.

((5) In healthy persons and in renal or cardiac
disease, alcohol has no considerable effect as ¡i

diuretic. The free diuresis often seen after beer
drinking is due in part to the water ingested and in
part to theCOj and other non-alcoholic constituents
of the beer.

IV. ALCOHOL AND DIAPHORESIS.

(7) The experimental data are not conclusive,
and great individual differences exist, but the ma-

jority of experiments scorn to show that alcohol
diminishes sweating in healthy persons.

V. ALCOHOL AND RESPIRATION.

(8) Practically ¡ill experiments show that under
the influence of alcohol :i larger volume of air passes
through the lungs. This is especially marked in
fatigued persons. There is, however, no increase
in flic amount of O^ absorbed or in the amount of
COj given off.

The patient is made to do more work in breath-
ing without getting any known benefit from if,.

ALCOHOL AND PULSE RATE.

Liclitenfcls and fröhlich ' found first ¡i decrease,
later an increase in pulse rate.

Tscheschlchin9 and Ruge3 noted a very marked
rise in pulse.

Ziuiineibeig ' could find no variation from normal.
Reiss got similar results.

Mertens6 noted no change, Martins6 a decrease,
Jacobi,7 Dtiehek,8 Hemmeter9 no increase.

In all the experiments in which subjects have
been put into an unchanging environment and con-
ditions, the changes in pulse before and after alco-
hol sink to ¡i minimum.

Wendelstadt10 took especial pains that the per-
sons on whom he experimented should remain quiet
sonic time before the beginning of the test and slay
in just the same position after swallowing the alco-
hol. With those precautions the changes in pulse
rate were trifling. For a few beats the pulse rate
sometimes rose a little, but soon returned to nor-

i Lichtenfola and Fröhlich : Mathomat. nnturwlssonsohaft Kb,
lui. III. p. 118.

2T8CliuKclilc,liin: Dubois' Arch. f. Aunt, anil I'hyslol., lSHII,
p. 151.

» Ruge; Vlrohow's Archiv, 1870, vol. III.
«Klmmcrbcrf:: Dissert Dorptit, lWil).
"Mortons: Arch, ilu Pharmncoilynarn. 1896, vol, 'J, p. 187.
"Martins: Deutsche Klinik, 1868, Nu. 44.
I Jncobl : Deutsclio Klinik, 1W>7, Nos. '22, 26, 81, 34.
" Dúchele : Prager Vierteljahraohr., 1888, vol. ill, p. 104.
» Hemmeter: Transactions of the Moil. Pao. of Baltimore, 1889.

10 Wcnilclstadt: Reí.in Rosenfeld (.vide infra.)

mal. Occasionally there was a slight decrease in
rate. The following data may be quoted :

N. K., healthy, fasting, horizontal position for
two hours before the experiment.

T. 9.30 a.m. Pulse 54
9.50 ,, 56

10.07 Sherry, 300 cc. (=10§)
10.15 Pulse 56
10.40 ,, 56
11.05 ,, 5G

II. Same subject ; same conditions.
8.55 a.m.

"

Pulse 60
9.15 „ GO
9.30 Brandy, 100 ce. (3A5)
9.40 1'iilse 57

10.00 ,, 58
10.20 ,, 58
10.40 ,, 55
11.00 ,, 60

III. Same subject after a hard day's work, and
one-half hour in horizontal position.

6.40 I-. m. 1'iilse 64
6.55 Absolute alcohol § ii diluted
7.05 Pulse 61 (subject drunk)
7.28 „ 64
7.55 ,, 68
8.15 ,, 6<l (less drunk)
8.35 ,, 68
To the finger the pulse after alcohol feels fuller

and stronger, and the sphygmograph shows ¡i trac-
ing like flic " pulsus celer" of aortic régurgitation.

BLOOD PRESSURE AFTER ALCOHOL.

Zimmerberg11 found after putting alcohol info ¡i
cat's stomach a marked fall in blood pressure.

(¡utnikow '- experimented on curarized dogs, into
whose stomachs he introduced 250 o.e. of 50%alcohol. The result was a considerable fall in
blood pressure, together with a dilatation of the
small arteries, capillaries, especially in the territory
of the splanchnic

The dog here used was so small (20 kilos), and the
dose so enormous, that no inferences ought to be
made from these experiments as to the effect of
moderate doses in man.

VVeisscnfeld l:l reports work done in Phiz's labora-
tory. The experiments were curried out on men
with the help of v. Basch's sphygmomanometer.After 2 or 3 oz. of sherry the pulse rose in three
cases from 15 to 30 mm. Ilg. ; in one even ¡is
much as 6(1 mm. Ilg.

Passier14 and Schule,ls working with Gaertner'S
tonometer on a healthy man, recorded a ('¡ill from
lio to 95 mm. Ilg. twenty minutes after sherryand brandy. An hour later the pressure was 115
again.

Roaenfeld "' worked with dogs, connecting the
femoral artery with ¡i mercury manometer. II«
was careful to avoid the common mistakes of over-
dosage and over-concenli'ation in the alcoholic solu-
tions used, which were of 10 to 25% strength, and
introduced by a tube into the dog's stomach.

» Loa cit.
»ZeltBClir, kiln. Med., IMI2, vol. 21, p. 128.I» I'flilgcrs Archiv, vol. 71.» Congress fllr Innere Med., inns, p.488.' ' lli'i'l. kiln. Wuch., 1900, No. 33.
<"" Dor Klnlluss ties Alcohols auf den Organismus," Wleslaib1»'1901,
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The question whether dogs tolerate alcohol better
than men seems to be answered in part bv the fol-
lowing facts :

(1) It takes the same dose per kilo to narcotize
au average man or an average dog.(2) It, takes approximately the same dose per kilo
l° kill a man or a dog.

Put to make sure that he did not err on the side
°' too small dosage Uosenfcld increased his doses
' 'oin the equivalent of § i of whiskey at a time up
"> the equivalent of 3 x of whiskey.17riie upshot of his 300 or more measurements in
° dogs was that alcohol has no appreciable effect
"Pon the dog's blood pressure.. He used fresh
dogs with high blood pressure (152 mm. Ilg.),
Ml'ed doirs with low pressure (82 mm. Ilg) and
'U)gs with pressures intermediate.

1'lie result was the same in all cases. Variations
111 Hie pressure from hour to hour were no greaterthan occurred spontaneously, that is, when no
"'coliol was given.

CuAin 111.mil ines* ; In do" .'iller iilcohid, (l¡ i-enivl i )

On art h,_ itiond pressures in dog« altor alcohol. (Rosonfuld.

Chart III.— Blood pressura In dog after alcohol.

ALCOHOL AND TEMPERATURE.
'"i states of profound intoxication, belongingPoetically to the class of collapse slates, there

ay be a very marked lowering of température.
to ',, \u° 0°. ofnlcohol iitndoso forudogof B kilos,correspondingutile over % 1 of whiskey for an adult.

Experimentally Rosenfcld produced readings of
 Í8.7 P. in dogs.

Therapeutic doses of alcohol given to sound
men seemed to produce a slight lowering, amount-
ing, according to the experiments of Binz's pupils,
to about .7° F. In sick people the decrease was
ibout the same. The temperature of the skin is
greater than that of the rectum, a fact which seems
to indicate that the lowering of the rectal tem-
perature and presumably of that of the internal
organs in general, is due to the dilatation of the
cutaneous vessels.

Dumouly IH found that no effect was produced in
fever patients by doses of less than 20 gin. of
absolute alcohol (— about 3 iss of whiskey).

ALCOHOL AND THE NEURO-MUSCULAR 8YSTEM.

The most recent and careful researches on this
much-disputed point seem lo show that in fresh
healthy men the power of voluntary muscular
movement is increased about 7% for the first one-
half hour, after which there is decrease to a point
about b<fc below the normal.

By diminishing the sense of fatigue, alcohol un-
doubtedly enables men to push themselves for a

short time beyond the limit which nature would
otherwise have imposed upon them through fatigue.

ALCOHOL AND THE SUSCEPTIBILITY TO INFECTION.
Latinen found a decrease in the number of leuco-

cytes in cases of pneumonia during alcoholic medi-
cation, and M assart, and lîordel observed a negative
cheino-taetic effect upon leucocyte even with very
dilute solutions of alcohol.

That it increases in ¡miniáis the susceptibility to
infection and diminishes the animal's power of re-

sistance has been shown so many times and in so

many ways that «It is not necessary to go over the
evidence in detail.

In man something more or less akin to experi-
mental evidence in this matter is furnished by the
well-established fact that alcoholics are predisposed
to infectious diseases, and have them in a very vir-
ulent form.

More direct and important evidence is furnished
by researches designed to investigate, the antitoxic
power of the blood in health and in disease with
and without, alcohol.

Mircoli ''•' compared the antitoxic power of nor-

mal human blood with that of alcoholics by testing
the power of each to neutralize Maragliano's tuber-
culin. The blood of normal men was found to neu-
tralize huge doses of this toxin ; for example, 10
cc. of this tuberculin is a fatal dose for animals of
1 kilo weight. Rut this animal can be protected
against, this dose by the injection of 2 to 3 cc of
normal human serum. The serum of chronic inva-
lids, on the other hand, does not possess this power.

Hut flu: serum of drunkards was found to be much
more strongly antitoxic than that of normal men.

In one case 1'-u- of a cc. of drunkard's scrum was
sullicient to protect a kilo animal against 10 cc.

of tuberculin. From these facts Mircoli concludes
that alcohol is a most valuable remedy for tuber-
culosis, forgetting that tuberculin and tuberculosis

» Curls Thesis, 1880.
I« Lft Clínica Medien Italiana, Mnrcli, 1900, p. 1.13.
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are by no means the same, and that alcoholic cir-
rhosis and tuberculosis of the lungs or peritoneum
are very frequently associated.

Nevertheless, Mircoli's results are of great in Iciest
both in themselves and as an indication of the direc-
tion in which future research should be turned.

More recently Abbott and Hergey -" have under-
taken a study of the blood reactions of normal and
alcoholized rabbits by Khrlieh's methods. Their
conclusions are :

(1) The daily administration of alcohol per
OS to rabbits reduces the amount, of lieniolytic
complement in their blood.

(2) The diminished reactivating power of the
blood of alcoholized rabbits is not due to the pres-
ence of small amounts of alcohol as such in the
blood.

(3) Alcohol not only reduces the amount of com-

plement in the rabbit's blood, but, may cause at the
same time a reduction in the number of free specific
receptors in the blood of a rabbit artificially im-
munized against an ¡dien blood.

(4) The diminished complement-content of the
blood of alcoholized rabbits renders the animal
more susceptible to the toxic action of ¡in ¡dien blood.

THE TOLERANCE OF FEBRILE PATIENTS FOR ALCOHOL.

It must have forced itself upon the notice of any
one who has watched the effects of alcohol in fever
cases that such patients will stand an extraordi-
nary amount of the drug without any signs of in-
toxication.

For example, I recently watched a patient with
typhoid in the service of Dr. F. C. Shattuck, who
look for nearly a fortnight 2 oz. of whiskey every
hour, day and night, that is, three pints of whiskey
every twenty-four hours, without, any sign of intoxi-
cation. In the same service a young girl also suf-
fering from typhoid took GO oz. of champagne,
nearly two quarts, every day for three week's with-
out any of the ordinary evidences of intoxication.

This certainly proves that alcohol acts differently
in disease and in health, and makes it obvious that
the results of experiments with alcohol on healthy
men should not be supposed to prove what its effects
in sickness may be.

Hut because alcohol acts differently in disease, are
wo obliged to suppose that it acts more beneficiallythan in health ?

That we do not smell it in the breath of typhoidfever patients, despite a dosage which would make
a well person reek with it, does not point to anyconsiderable difference in the amount burned up in
the body, for even in the intoxicated states produced
by alcohol in healthy persons, 98% of the alcohol
is burned in the body. The alcoholic odor in the
breath does not prove that any considerable portion
of the alcohol is being excreted through the lungs.

Alcohol given to dogs with sugar does not make
them nearly as drunk ¡is when if is given without
sugar,21 but its harmful effects are no less marked.

That sick persons are not intoxicated even by
enormous doses of alcohol gives us no evidence
whatever that it is doing good, nor on the other
hand is it a reason for believing that it does harm.
It is an interesting but a wholly neutral fact, so far

»» Onlv. of I'cun. Med. Hull., Aug.-Sept., 1002.
21 Itosonfeld: Loc. cit., p. 162.

as the therapeutic value of alcohol is concerned, and
is important chiefly as a warning to those who tend
to argue directly from the known effects of the drug
in health to its supposed effects in disease.

THE PSYCHIC EFFECTS OF GIVING ALCOHOL.

(1) On the mind of the physician and of the
patient's family or friends.

(2) On the mind of the patient himself.
(1) The virtues of alcohol as a stimulant have

been so (irmly established in the minds of the laity
that both the patient and his friends are apt to be
comforted by the knowledge that it is being given.
It does not sound exactly like a drug, its taste is
generally not disliked, and the cheering impressionthat, something is being done, and done pretty fre-
quently, is diffused among those who ¡ire caring for
the patient, and may reach the mind of the patient
himself.

By a sort of auto-suggest ion, asimilar impressionis sometimes produced upon the physician ¡is well.
It is very hard to sit still and do nothing for the
patient, and when we have no very reasonable
belief iu the ellicacy of a drug it is a relief to the
physician's mind to give something, especially some-

thing that is welcomed by the patient and his friends,
and something of which the community generally
has ¡i high opinion. Then the soothing effect upon
the patient, which the narcotic action of alcohol pro-
duces, is indirectly soothing to the physician as well,
and increases his willingness to prescribe and to
continue the so-called " stimulant." In short, alco-
hol makes physician, patient and friends more com-
fortable.

(2) The narcotic action of alcohol, its tranquilliz-
ing and benumbing effects upon the nervous system,
have been very properly insisted on as a therapeutic
influence of considérable importance by Cushny and
by Meltzer in recent addresses on the use of alcohol
in disease. To save the patient from worrying
about himself, from broodings on the cause and
apprehensions about the future of his disease, is cer-

tainly to do him ¡i service. Hut we cannot, at, the
same time, praise alcohol for bringing the patient
into so passive and vegetative a condition and ex-
pect also to take advantage of that active, fighting,
determination to get well which many physicians
suppose to have a real effect in combating disease.
Either the tranquillity or the actively resistant will-
power of the patient must be sacrificed. Whether
either factor has any genuine influence on the course
and outcome of disease is entirely a matter of guess-work. We have no definite knowledge in the mat-
ter, and all that I mean here to point out is, that if
we are to maintain that the narcotic effectof alcohol
is beneficial, we must give up the idea that the
patient's will-power is an important factor in his
recovery.

Hut although it is generally assumed that alcohol
has a benumbing effect, and so a tranquillizingeffect upon the patient, it has not been my experi-
ence that any such effect is always or even usually
to be observed. That very striking neutrality of
alcohol, which has been my chief lesson throughout¡ill the other observations which I have made on its
action, has impressed me and surprised me afresh
in studying its psychic effect. Only in four out of
the sixty-nine cases in which I have watched for
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the tranquillizing effect of alcohol has any such
effect been noticeable. In the vast majority of
patients as I talked with them, several times
each day during a period of about six weeks, no

change whatever in the prevailing mood could be
determined. The down-hearted patients were not,
"otably more or less down-hearted, the cheerful
ones were neither more nor less cheerful. One pa-
tient in especial, in whom the dose of sixty ounces
°f champagne per twenty-four hours was suddenly
eut off, showed not the slightest psychical changethat I could detect.

A few of the typhoid patients seemed to sleep a

larger part of the day during the time when alcohol
Was given them, but it was difficult to be sure that
this change would not have taken place sponta-
neously. In one patient who became more sleepy
just after the alcohol was given him, the sleepiness
continued just the same for the next ten days after
the alcohol was withdrawn, in fact until the temper-
ature became normal.

Very likely liner psychical tests, such as Kraepc-!in employed in his studies on typesetters, would
nave shown that, in disease as in health, the asso-
ciations and reactions necessary for the more deli-
Cilto psycho-motor processes are slowed by the
action of the drug; but that any constant effect
was produced on the temper, mood and spirits of
the patient I could sec no reason to believe.

MEASUREMENTS OF BLOOD PRESSURE.

From this resumí'1 will be seen that no consider-
able amount of work on the estimation of blood
Pressure in human beings during the administration
°f absolute alcohol has so far been done. Roscnfeld's
observations are, it seems to me, conclusive, so far
as concerns the effect of the drug upon dogs, but
we cannot immediately reason from its effect in
nealthy or in tired dogs to its effect in sick men.

Accordingly, I have undertaken a series of measure-
ments of the blood pressure before, during and
after the administration of alcohol in patients for
fie most part; sick with typhoid fever in the niedi-
*rill wards of the Massachusetts General Hospital.
* am epecially indebted for the opportunity to
e.aiTy out these researches to the kindness of Dis.
™ 0. Shattuck and It. II. Fitz. My method of
work has been the following :

Two instruments have been used : the Riva-Hocci
machine for the estimation of the maximum or

^ystolic pressure, and Oliver's hemodynamonieter'°r the estimation of minimum or diastolie pressure.The working of these instruments maybe explained
li a few words.

1'lie Riva-Hocci apparatus consists of a dilatable
rubber armlet about three inches wide, covered
w'tli tough canvas as a support to the rubber, and
'UTanged by means of a series of hooks and eyes
®° that it can be tightly fitted to arms of any size.
.5y means of a V-tube air is blown simultaneously1,1 to this armlet and into the bulb of a mercury"'¡uioineter. For inflation an ordinary cautery bulb
"M used. '

l'o use the instrument we attach the armlet snugly" J'oiiiul the patient's upper arm about two inches
al)°ve the bend of the elbow, and force air into it
"ntil the radial pulse disappears. When the radial

pulse is no longer felt, we note the point to which
the mercury column has been forced up and record
the reading in millimeters. The instrument appears
to be very accurate in the sense that different ob-
servers after an equal amount of practice read
practically the same independently, and that suc-
cessive readings by the same observer in the same

patient do not vary more than il or 4 mm. of mer-
cury. It is very easy to use, and requires very
little practice. It is not ¡it all painful to the
patient, ¡is I have ascertained by many experi-
ments upon my own arm, and no patient has com-

plained of it in any way, although in sonic cases
more than a dozen readings were taken in the
course of a day. No bad effects upon the arm of
the patient have occurred, although the cases selec-
ted were mostly typhoid, in which the thrombosis
is well known to be favored. Any errors that
there may be in the instrument may be disregarded
in a series of comparative observations upon the
same patient, by the same observer, since the amount
of error is presumably the same in all the meas-
urements.

Oliver's heniodynainometcr is a more difficult
instrument to use. It consists essentially of a hol-
low rubber pad filled with glycerine and water which
is put over the radial artery and through which the
pulsations of the artery are transmitted to a rigid
rod and thence through a ratchet and pinion adjust-
ment to a needle moving upon a clock-face dial.
Hy exerting pressure with the instrument through
the pad upon the radial artery the needle is made
to revolve and, by suitable pressure, the pulse may
be obliterated. If, then, we relax the pressure
upon the artery until a faint pulsation is permitted,
this pulsation is represented by slight oscillations
of the needle. As we relax the pressure gradu-
ally more and more, the needle upon the face of the
dial has ¡i double motion. It moves backwards
towards the starting point (zero) and it also oscil-
lates back and forth during its course. These
oscillations gradually increase up to a maximum
as we relax the pressure, after which if we relax it
still more, the oscillations begin to diminish and
gradually disappear ¡is the needle approaches the
zero of the scale. The maximum oscillations in
normal persons occur between the points marked
100 and 130 on the scale. Hut the pressure within
the fluid pad of the instrument is the same as that
within the artery when its maximum oscillation is
reached, and this corresponds, as Ilowell has shown,
to the minimum or diasfolic pressure. The fluid
pad obviates the difficulties of applying the instru-
ment over the uneven surface of the wrist. The
soft and clastic surface of the pad adjusts itself
among the structures of the wrist, and gets into con-
tact with the artery at some point, provided the
artery is palpable at all. The chief difficulties in
using the instrument are (1) to hold it steady with-
out, increasing or decreasing the amount, of pressure
used upon the artery, and (2) to record accurately
the position of the swiftly-moving needle. With
well sustained pulses it is very easy to see just
where the needle starts and where it ends in each
of its excursions, but in the bounding pulses of
febrile patients this is often very difficult. With a
moderate amount, of practice, however, different
observers do not vary more than five points in the
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scale in their readings. My instrument reads about
twenty-live Ilg. too high. Accordingly I subtract
twenty-live from each of its readings. This
prevents their possessing absolute values, but
leaves unchanged the variations from hour to
hour, which is all that I attempt here to record
(sec charts).

With these two instruments we have made 1,169
measurements in 58 individuals. We began by
taking observations every half hour to determine
the amount of range of variation at short, intervals.
Later we took the measurements every hour and
every two hours and Anally every four hours, as the
variations in the smaller periods of time were insig-
nificant, or were excited from moment to moment
by occurrences, the mark of which would be as

likely to escape detection in half hourly as in four
hourly measurements. Thus a cry or groan from
another patient in the ward, the approach of din-
ner or the answering of a question needing some

thought, would send the blood pressure up a number
of points, the rise lasting only a few minutes.

We began our four hourly measurements on
febrile patients recumbent in bed and upon unvary-
ing diet. After two or three records with each
Instrument flic patient was given either half an
ounce of whiskey or an equivalent amount of ab-
solute alcohol properly diluted and flavored. This
dose was repeated every four hours for the first
twenty-four hours and then doubled and contin-
ued for twenty-four hours more. After that il
was, in the majority of cases, omitted, although in
a few it was continued several ilia's more in order
to ascertain whether any further effect was pro-
duced after the first, forty-eight hours. After stop-

ping the alcohol we continued our readings for at
least twenty-four hours and often longer.

Among the cases studied were 25 of typhoid
fever, 2 of pneumonia, 2 of chronic valvular heart
disease, 2 of malignant endocarditis, 2 of gonorrheal
arthritis and 1 each of the following: pleuritic
effusion, Addison's disease, cirrhosis of the liver,
thrombosis of a leg vein, tuberculous peritonitis,
myelitis and phthisis.

Summing up in ¡i few words the total result, of
these l,10ô measurements: They indicate that in
cases of the, type studied, alcohol has no consider-
able effect cither upon the heart's action or upon
the tension of the peripheral vessels that can be
measured by the instruments employed. I must
confess that this result was a great surprise to me.
Some effect, either for good or evil, some car-
diac stimulation or some vascular relaxation, I had
certainly expected to see, but the result, like all
those obtained in my investigations of the effects
of alcohol on other functions of the. body, was

practically nil.
The following charts and tables give further

details of the work.

CiiAKT IV.— Shows records ot froqutrnt »roasurc mcafeurcnionta
In n OftSO Of typhol il with ¡nul without whiskey.

Chart V_Variation! lu blood pressure measured every four or eight hours In eases of typhoid, before, during and after whiskey.
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Cilalt VI.—Sumo a« Chart V.

Chaut VU.—Samo as Chans v and VI.
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CiiAKT VIH.— ltlooil pressure In various diseases before, during and after whiskey.

(JMAitT IX.—Samo as Chart VIH.
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SUMMARY AND CONCLUSIONS.

(1) In 41 patients, mostly cases of typhoid fever,
1,106 measurements of the blood pressure were
made before, during and after the administration
of alcohol in therapeutic doses. Neither the maxi-
mum nor the minimum blood pressure showed anyvariations that could reasonably be referred to the
action of the alcohol. So far as was determined
by the methods and in the cases used in this re-
search, the action of alcohol upon the circulation
was nil.

(2) The same neutrality and apparent inertness
of therapeutic doses of alcohol in relation to the
temperature, pulse rate, respiration rate, appetite,
sleep, delirium and secretions (renal and cutaneous)
of 309 patients suffering from a great variety of
diseases was the total impression derived from 2,1 GO
observations in these cases.

(3) These observations are not interpreted as

proving that alcohol is useless or useful in disease.
As a narcotic and vaso-dilator it may have an im-

portant place in therapeutics.
(4) More important probably than any of the

questions investigated so far is the problem of the
effect of alcohol upon the power of the sick man's
blood to protect him against infection and other
harmful influences. The studies of Abbott and of
Mircoli have begun to clear a path in this direction,
and we have a certain amount of evidence relative
to a similar problem in the lower animals. Rut as
the results of studies regarding the action of alco-
hol upon animals or upon healthy men cannot be
used as evidence of its action in sick men, there is
a good Held for experimental work in this direction
along the lines of Ehrlich's newer methods.

TABLES.

Clinical Department
CLINICAL MEETING OF THE STAFF OF THE

MASSACHUSETTS GENERAL HOSPITAL, FEB.
20, 1903.

(Concluded from No. 3, page 73.)

Dr. E. A. Codman presented the following three
cases :

Cask I. Traumatic rupture of kidney ; nephrec-
lomy ; recovery.

This patient was brought to the accident room on

Aug. 28, 1002. He is a brakeman on the.N. Y., N.
II. & II. R. 11., ¡nid was struck in the side by a wooden
awning while climbing a ladder on a moving freight
ear about an hour before entrance. He managed to
climb on top of the car and lay down and was soon
afterward brought here in fair condition. The house
officer in the accident room watched him for about
an hour, and as the symptoms of internal hemor-
rhage rapidly increased and a catheter specimen
showed clear blood, sent for a surgeon. Since the
patient was in great pain, extremely pallid, rigid
in the right flank and growing distinctly worse, I
thought it wise to explore the kidney, which I found
in fragments. I ligated the vessels which were
attached to the lower half and removed it. The
upper half, which was practically free, being only
held by a few shreds of capsule, was removed
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